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11 ... sound BQurco signal 

16 ... current Impulse response 
aal ... judging means 

18 ... speech judging flag 

14 ... aoouatio echo canceling signal 
aaa . . . a tor ago means 
a* 6 ... control moans 
aal ... updating means 

19 ... stored impulse response 

17 ... updated iupulse responso 
aa7 ... supplying no ana 

13 ... loudspeaker output signal 

aa4 ... generating means 
IS ... pseudo-acoustic echo signal 
12 ... microphone input signal 

eaS ... removing means 



(57) Abstract 

A speech processor which continuously uses the impulse response used by the preceding frame when a speech signal is included in the 
microphone input signal or the currently updated impulse response when no speech signal is included in the microphone input signal as the 
impulse response used for generating a pseudo-acoustic echo signal at the time of performing echo cancellation by using the pseudo-acoustic 
echo signal. 
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ttv^ (#ff¥0 9-051577 -§\ 1997^3^6 B M) 0 * 

^SH^tt* nA* h Lt, NLMS-VADStCSS 

(Continuous Spectral S ubtraction)?£ £ to -£ -5, £ o T -J* £ 0 

ixim&m : g<Dmfefci: j ttL?tLO{a>;t), s(^;t), n( co ;t> s-t- 

N(<o;t) = r • N(a>;t- 1) + (1 - 7) • O(o);t) (8) 

S(ct>;t) = J 0(<u;t) - a, N(G);t) if 0(©;t) -a-N(<u;t) > p-0(co;t) 
[/3-0(ft);t) otherwise 

(9) 

aiiover-estimation factor^ /Hi flooring factor , /(^smoothing 
factor 1} , J^TT(±^1i^l^O^*^ ib, *-Jl***l2. 4, 0. K 0. 
9 7 4fci££Lfc 0 CSSIJ, ^7 U-A t^p7 V- A £EglJ-£-f , 
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l>^7U, 0 7 B K|W|-Wj*KB$«6 0 k mj6fi l I^OWilS*ftlOi)Pft 
tt8^fc#»"-#ltffcLfcS«W7'-* *tt*«±-ej&n#Lfc& (0 7 
A) , NLMS-VADft?f|x3-H^Vt)H (07 G) , CS 
Si££M LT#<b*i£*^? l-n^7A^to H7GiHl 0 B 
t££> B##J0. 9tPftm(Dm®.$kl k H z Of|i3-«)a^ (0 

S S&fclfeLfc&O*'** h/u*ittFFT{C«J: <? H L ib ft 

ZWLM^*, {6)^(DQ{i)(D\Xt> *) i:fflv»fcS^?)ER LE^TOtli 1 
3. 6 0dBt*o/;, iflfcitU NLMS-VADSCUff xn 
-^■v > -fc >i/ £ =b i\ C S Sftfc J: *Sn&14J£^©** ^-fc;u?>*£fto 
TE*ftK3fcafcE R L EWiti 9 . 8 7dB"C*o/Co CSSO*T 

tt, 3 . 7 d Bffi^<aWM&o}jn£tt$£#^* j r jjt^ofc 
i!4 - ttfxh & 0 
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HI 0 A tm 1 OB tJttfc-f* £2o<D*^ h n l±tf%h£>X% 
$\LX^hZ.ttffrfrZ> 0 NLMS-VADStCS S &cr>M*£-;b-£C 



1 T 

fW.<m(G>) = — • I S(o>; t) (10) 



S'(o>;fc) = S(a>; «:)/#,,„,„(<») (11) 
fclESHt^*^* h ^^it-So uOBt, EI 1 1 Kft+X 1 t, 

h >UW\ lEfc'ffcWJ**'** h ^S*((»;t)«^7 - H Peraon «o) 

i> o 

S«o;t) = H person (co)- S'(wt) (12) 

LT N ±IBOffi#^)fiA14Hlrax.T, &T*> 3 ft* 
[A. Acero, "Acoustical and Environmental Robustness in Automatic Speech 
Recognition," Kluwer Academic Publishers, 1992. ] 0 
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( 1 ) mma, H styleiN) (o» 

S, Lombard*^ \Z @# OJSifc h & 0 Lombard^ (i , 

jDScte&^Efc * * si^t * t * k , m % nmT t It H o 

Chen, "Cepstral Domain Talker Stress Compensation for Robust Speech 
Recognition," IEEE Trans. ASSP, Vol.36, No. 4, pp. 433-439, 1988. ]"CWt, 
V 7 b 4 L«"< 0 1 k H z VXT<D3-*)\<2?-m& < , lkH 

□ , m?P, Lombard^) * O Ji-^(i> &<7)#tt£ifo d t ifim $ tlT e 

(2) ^Wf53t^tt H Trans (6)) 

(3) v>f*#f| H„ ic (o)) 

0(©;t)= Jf Wc (a».[ H RBn ,(a»-{H myJ-in «»).(H Pme(I (a)). S>;t))} + N(a>;t) + E(a>;t)] 

(13) 

"Mf/Mfc^fc &[J. H. L. Hansen, B. D. Womack, and L. M. Arslan, "A 
Source Generator Based Production Model for Environmental Robustness in 
Speech Recognition," Proc. ICSLP 94, Yokohama, Japan, pp. 1003-1006, 

i994.] 0 ::t, K(ar,t)ft*M*tont}i\&&® : &z'<9 b/ufc&u E^t) 
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SfttlSttl^H'di)), i)Pfett«lf-i!r(flr,t)x E(w;t)^ -eti-fti 

H* (ft)) = H wic (a>) • H Trans (CO) ■ H stylem ((0) ■ H perag „(0)) (14) 



N(co;t) = H USc (co)-N(co;t) (15) 



£(G);.t) = H Hic (Q)) • £(£0; t) (16) 
O(fi); fc) = H*(o) • 5*(<o; t) + Jff(fl); t) + £(a»; t) ( 1 7 ) 

c ' (m . t) - O^)-N(C0',t)-E(0r,t) 

* b ^ o((»;t) i: it t , £3ttt £ is »t & W (Q, ;t )s £((o; t ) , h'(q>) co 8fc£ * =ff o 
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t*EHvXf A Kfc^Tfi, ^ - 9 t IXs Mt, Ts^? \ 

)\s<DiXt> Y y 2*fim^btiZ>o fr?* b ?Afi % Mi/ 

<MMK$g|ffc3->M (D C T : Discrete Cosine Transform) 

^ 7 ^ - 9 mx^^^pmmmum % ti& tz a «t < $ ^ % n & 0 

W\ &<7)E - C M N (Exact Cepstrum Mean Normalization)fe:^£;/j"e& & £ 
t #BEH75$ tUTV^[M. Shozakai, S. Nakamura and K. Shikano, "A 
Non-Iterative Model- Adaptive E-CMN/PMC Approach for Speech 
Recognition in Car Environments," Proc. Eurospeech, Rhodes, Greece, 
pp.287-290, 1997. ] 0 E - C M N feli&GO 2 O <D 7, f 7 7> h $ *L & 0 

7 tKiStt*^? AO^r^ b 9 A ¥ $ C spee ch (i, t) J* , #1 X- (£ 

(19)^t:«t «? ##>& i tri ? T*£ & 0 



C speech (-1, t) — 



V ■ Cspeech (i t - 1) + 0 - t/) • c(i, t) if frame t is speech ^ 
Cspeeeh (i t - 1) otherwise 



<K l. 0 J: ■) MS < l . 0 K&v>H£i££-r*itf J:^ 0 * fc* 7 
(20)5££ i *) #46-2) d £ ^tl & G ::t% 77(i#^7 AWI^ b 
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y &¥fy**z>z>m<D¥ffiim$LX~$><o , i. o ± ij fc/h$ < i . ok a 



ft, E-CMNffiKM1-4!&lBfcov*T#fiffllgAI±, Bt H B * S Hi JS 
Sr'Sf**TV>* (*M¥0 9-051 578 1 9 9 7f 3^110) o 

e-cmnsi±, «*&s&ifei±ai*«>»£i o mmmwjtmv^pfr 




if frame t is not speech 
otherwise 



(20) 




if frame t is speech 
otherwise 



(21) 
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^<^*A2l I'^Wi^fl-Pft, 6 0. 7 d B A , 6 5. 9 d BA, 7 0. 
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«L/:o r*-^2li > NLMS-VAD^itSA^UtffflL/:, 
Bltt HJi, 5R«ai4 5 4#*07F#^M^fflTied-MixtureHMM ; ef';U 
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Speaker Out) , xe-A-fflM^ti^ N L M S - V A D & * *f 
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B#ii 1 0 0 k mXZtifrtiO . 7%, 2. 1%, 1. S%tWfrT$>*), 
1 
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-e**ui\ in 1 3 \zt. ^o^p^mmwim^-c^ 5^5% if, 

•f)\s&<D$imiZ'D^xmWtZ>o &Mfe^r 1 1 Ji^ Vf-*-tU*|g-t 1 3 

(F I R7^^-<0«) *<S«fU £$^£8: a a 4 K3|I$jS 
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« fflCfir-^ 1 1 a a 4 Kg h fls £J&¥I* aa4tFIR7^ 

;^-KJ: ij % »ia#Wx3-^i 5 5&«^$tL* 0 fifc^gia a 5 
J3V*T, SHRMxa-te^l 5 14 v 4 * A£HI^ 1 2 t>» t P> tL, f- 
^xn-dr-v >-b^fl|-t 1 4 j&*£j£S*lS 0 H$r¥!£a a 3 £j3V>t\ # 
1 1 ttix3-*^>4: ;uflT-§- l 4 t a a 7 *>*&&t £ 

^l£a a 3 ^f>'ft#&$*i^M*f'f V^A'XJfrg: 1 7 £fr L v^lR#ir<7) >f > 
^xjE&i LWL, ^^*ij^7v^l SA'ONOllllli, H#r^l£ a 
a 3 jfrfcffil&Stifcigff'f 1 7 £ifg£P1-&o Bfc*¥l§: a a 5 

"CM£ ft£^#XD-*^ >-fc;uMf- 1 4 t±. flJS^m a a HUIt) 
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io^jsgftts-eji, tixa-^^t^i 4 commons xtfm 

^ ^7;^'J XAVAD(Voice Activity Detection) £ ffl & 

V^o 0flx.tf, Recommendation GSM 06.32"? W\ L P C ^^f^W^H 

i*;i^-£L§WitJtt£1-&-i:Ki •? ^O&ttl £ff 3 Wig* 

9^1 8#0FF<&*#li, MiP^ga a 6 a a 7fc##S*i 

#fSa a 2 lC*tt1-4 0 

W7*f*iJS679^1 8#0N«)#*li, «#l§:a a 7tfft&LX 

v> 3 ^ > it.«p*«^f soffit & siae t x v> a fig tt * to , tmjfDi 

#l£a a 6 a a 2 rt»&£M?>f loJRijfflU & 
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Ltzmi 4 nm^w^p^mmw. iooij, %u\t i lsxv-n 
txnm^ 1 2 *m^x, tx-ftm^ 1 2 k^* tiz^m*-?-*** 

ftfl^lfcb blti^T, -£7 l/-AJ§j83$K7- U i 
i3-^f^ >-fe^fI-^ 1 4©X^? h /U 2 1 ffi1"*o 
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§xn-ift^;l/ff 1 4 tMtio h ^ftJf^&b b 

1 i:iv»t, -£7 l/-A^JD3^H7- >; xggjftt-: J: ^fxa-Jrt > 
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A 2 4 Kfe&SJvSo 

*7*X b 7 A 2 4 I**" 7** h 7A^J^ft^#^c C UC^ibtl, ^ClT 
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Kc c 2 t^^f7A2 4#^^^ h7Af±^3 1 U 
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4«^to^jiig|i o o\u i i3«t^-7xf * xxm 
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7°X b 7 AftJf^&b b 4 H^tl, -5g7 U- A 7** b 7 a 2 4 
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WO 98/39946 PCT/JP98/00915 

35 
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lie c 2C*i/^, ^7°Xh9A 2 4 5&»t>$-7* F7A^3 1 £«£U 
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